There has been a definite increase in the popularity and use of complementary and alternative medicines, including herbal medicines, in the last ten years. The aim of this study was to determine the prevalence and patterns of use of herbal medicines and vitamin supplements by patients in the preoperative period. A questionnaire was offered to all patients attending the pre-admission clinics at St. Vincent's Hospital and Box Hill Hospital, Melbourne, over an eight-month period in 2002. In all, 1102 questionnaires were completed (91.8% response rate). The prevalence of herbal medicine use was 14.3%, with an average user age of 54.0 years and 61.4% female predominance. The five most popular herbs were Garlic, Evening Primrose, Gingko, St. John's Wort and Echinacea. The commonest reasons for herbal medicine use were acute and chronic medical conditions. 63.2% of patients had self-prescribed. 27.8% of herbal remedy users had informed the hospital doctors and 41.8% had notified their general practitioner. The prevalence of vitamin supplement use was 20.4%, with an average user age of 54.8 years and 66.2% female predominance. The five most popular vitamins were multivitamins, followed by vitamin B, C, E and D. The commonest reasons for vitamin use were maintenance of general well-being and health.
There has been a definite increase in the popularity and use of complementary and alternative medicines, including herbal medicines and vitamin supplements, in the developed countries [1] [2] [3] . Sales of herbal medicines are growing by 20% per year 4 and, according to the Therapeutic Goods Administration, Australians currently spend $621 million on complementary and alternative medicines 5 . A herbal medicine is defined as a plant-derived product used for medicinal and health purposes 1 . Herbal medicines include a wide spectrum of substances ranging from homemade teas prepared from collected herbs to medicinal products that are approved by national regulatory bodies 1 .
In a South Australian survey of the general population, 13 .3% of interviewees acknowledged taking herbal medicines and 37.6% had taken nonprescribed vitamin supplements during the previous year 6 . Leung , in his multicentre American study, noted that 26.4% of preoperative patients reported using herbal remedies and 15.1% had taken vitamin supplements 3 . In Australia there has been limited data on the prevalence of perioperative use of herbal remedies and vitamin supplements. To address this problem we designed a survey to quantify the use of herbal medicines and vitamin supplements by patients attending for elective surgery at two Melbourne public hospitals.
MATERIALS AND METHODS
After approval from the Human Ethics Committee at St. Vincent's Hospital, Melbourne and Ethics Committee approval at Box Hill Hospital (by the Ethics Committee Chairperson), the following study was undertaken.
One thousand two hundred questionnaires asking about herbal medicine and vitamin supplement use were offered (six hundred at each hospital site) to all patients attending the pre-admission clinics. The survey was conducted over an eight-month period between mid-March until November 2002. The survey was a voluntary, anonymous, self-administered questionnaire (to be easily completed in five to ten minutes). The questionnaire was in English and consisted of two pages. The first page provided general information regarding the questionnaire and the second page consisted of ten questions. Basic demographic information (gender and age) was requested followed by two questions asking the patient if he/she had taken any herbal remedies or vitamin supplements in the last six weeks. If patients answered affirmatively, they completed the remainder of the questionnaire. This included the name and number of herbal remedies or vitamin supplements taken, reason for use, duration of use, whether the patient had informed the hospital doctors, staff or their general practitioner about their use of herbal remedies, if the herbal remedies were self-prescribed or prescribed by a health practitioner and whether they had commenced taking herbal remedies because of their forthcoming surgery.
Data were analysed using appropriate descriptive statistical analysis. Differences in the frequency of use of herbal medicines and vitamin supplements with respect to gender and age were analysed by a Chi-squared and Student's t-test respectively (Stata 7.0 Version, Stata Corporation, College Station, TX, U.S.A.). The relationship between herbal medicine and vitamin supplement use was analysed using a Chi-squared test. P< 0.05 was considered statistically significant.
RESULTS
Of the 1200 questionnaires that were offered to patients, 1102 were completed and returned (550 from St. Vincent's Hospital and 552 from Box Hill Hospital), resulting in a response rate of 91.8%. As can be seen in Table 1 , respondents at Box Hill Hospital were younger than respondents at St. Vincent's Hospital. Gender, herbal medicine and vitamin supplement use were not significantly different between St. Vincent's Hospital and Box Hill Hospital. After adjusting for age, herbal medicine and vitamin supplement use was still not significantly different between the two hospitals.
Herbal medicine
Of the 1102 respondents, 158 (14.3%) reported the use of herbal medicines. Female patients used herbal medications more frequently than males (17.9% vs 11.2%, P=0.001). Forty-nine (31.0%) of those who responded positively to herbal medicine use consumed more than one herb. Twenty-seven (11.8%) of the 228 herbal remedies consumed contained greater than one herbal constituent. Herbal medicine users were younger than non-herbal medicine users (54.0 years vs 57.9 years, P<0.009). Overall, patients took at least 50 different herbal remedies. The five most popular herbal remedies accounted for 37.4%, the top 10 for 53.1% and the top 20 for 65.4% of all herbal remedies consumed. Table 2 lists the most common 20 herbal remedies consumed and Table  3 describes the reasons why patients took herbal medicines.
Vitamin supplement
Of the 1102 respondents, 225 (20.4%) reported the use of vitamin supplements. Female patients used vitamin supplements more frequently than males (27.4% vs 13.9%, P<0.001). Fifty-four (24.0%) of those who responded positively to vitamin supplement use consumed more than one vitamin. Vitamin supplement users were younger than non-vitamin supplement users (54.8 years vs 57.9 years, P=0.01). There was a very strong association between vitamin supplement use and herbal medicine use (Odds ratio of 4.47, P<0.001). Table 2 lists the vitamin supplements consumed and Table 3 describes the reasons why patients took vitamin supplements.
Forty-four patients (27.8%) had informed the hospital doctors or other staff about their intake of herbal medicines, while 66 patients (41.8%) had notified their general practitioner. Of the 158 patients taking herbal remedies, 42 were taking them on the advice of a health practitioner (26.6%) and 100 were self-prescribing (63.2%). Twenty patients (12.7%) stated that they had commenced taking herbal medicines because of their forthcoming surgery.
DISCUSSION
Herbal medicine use is common: 14.3% of elective surgical patients at St. Vincent's Hospital and Box Hill Hospital had taken herbal remedies. Our prevalence of herbal medicine use is comparable to the 12.1% in Crowe's Irish study 7 of pre-surgical patients and considerably greater than the 4.8% noted in Skinner's English survey 8 . The prevalence of herbal remedies use is, however, approximately half that of the United States, where between 9.7% and 32.0% (with a mean of 25.2%) of preoperative patients reported the use of herbal medicines 2, 3, 9, 10, 11 . Why a smaller proportion of participants in our study took herbal products than Americans is not entirely clear. It may be explained in part by the tighter regulation of the herbal medicine market in Australia and the fact that numerous American health insurers reimburse for the cost of herbal medicines, whereas Australian insurers do not 4, 9, [12] [13] [14] .
The average age of our herbal medicine users was 54 years and 61% were female. Other studies in this area agree on several characteristics associated with the typical user of herbal medicine. They are more likely to be female, middle-aged, better educated, have a higher income and be employed 2, 8, 15, 16 .
In this study, the ten most popular herbs used for medicinal purposes in descending order were: Garlic, Evening Primrose, Gingko, St. John's Wort, Echinacea, Valerian, Horseradish, Ginseng, Cranberry and Aloe. The top eight herbs (with the exception of Evening Primrose) are consistently named in similar studies conducted throughout the world [2] [3] [4] 8, 10, 17 . There are a vast number of different herbal products available (over 1500 in the U.S.) 12 . The most common 10 herbs in our study accounted for 53% of all herbal remedies consumed by our users. Likewise, Ang-Lee identified eight popular herbs that accounted for more than 50% of all single herb preparations sold 12 .
Twenty-seven per cent of patients stated that they were taking herbal medicines on the advice of a health practitioner and 63% were self-prescribing. In the study by Tsen 2 , where pre-operative patients were asked why they had taken herbal preparations, 21% stated they had acted on the advice of a health care provider. The majority of users are self-prescribers because most herbal products are readily available without prescription from supermarkets and health food stores. Also, patients have learnt about these remedies from the media, internet and friends. Thus they do not have to visit a health practitioner 2, 7 Misunderstanding as to what constitutes a herbal remedy was a significant issue in this survey. Despite the definition of herbal remedy being provided on page one of the questionnaire, 44 patients (4.0%) of the total patient population surveyed incorrectly listed various substances as herbs. The commonest ones were fish oils, glucosamine, coenzyme Q10, and minerals (calcium, zinc and iron). It is quite understandable that patients are confused, as different definitions of herbal medicines exist in both the lay as well as in the medical literature 1, 18 . Often herbal medicines are not listed under their own category but rather under the broader title of either "dietary supplement", "nutraceutical" or "complementary and alternative medicine" 3, 9, 19, 20 .
The lack of disclosure of herbal medicine use by patients to their health care professionals could potentially increase the risk of an unexpected herbdrug interaction occurring 1 . Although only 28% of our herbal medicine users had informed the hospital doctors and 42% notified their general practitioner, these results are comparable to other studies. Kaye noted that 30% of patients revealed their use of herbal medicine during routine anaesthetic assessment 9 . Similarly in Crowe's study, only 17% of the surgical team and 30% of the general practitioners were aware that their patients were taking herbal medications 7 . The reasons for the non-disclosure of herbal medicine use include patient-held beliefs that physicians are not knowledgeable about herbal medications or are prejudiced against them, patients not considering these substances to be medications, and others fearing admitting to their physicians their use of unconventional therapies 12 . Most importantly, many patients stated they had not been asked about their use of herbal medicines 7 .
Vitamin supplement use is common, with 20.4% of the patients surveyed admitting intake of vitamins. The average age of our users was 55 years with 66% females. Most published studies have reported the use of vitamin supplements to be greater than herbal medicines 2, 10 . This was also borne out in our study. Twenty-four per cent of our vitamin supplement consumers combined two or more vitamins. Likewise Norred reported a figure of 28% in her study 10 . Not unexpectedly the most popular vitamin was the multivitamin, followed by vitamin B, C and E. High dose vitamin supplements have been implicated with an increased risk of abnormal bleeding with respect to vitamin E 10, 19 and an elevated hip fracture rate associated with vitamin A 21 .
Clinically important herbal medicine side-effects and drug interactions have been reported with the use of common herbal preparations during the perioperative period 1, 3, 10, 12, [17] [18] [19] 22, 23 . Gingko, Garlic, Ginseng and Ginger all possess antiplatelet activity and have been associated, either directly or in combination with other antiplatelet/anticoagulant agents, with significant perioperative bleeding or surgical cancellations (due to abnormal coagulation results) 1, 9, 18, 23 . Adverse cardiovascular effects during anaesthesia have been reported with Ginseng 1 . Ephedra (Ma-huang), because of its sympathomimetic effects, has been associated with more than 1070 reported adverse events, including fatal cardiac and central nervous system complications 12, 19, 22 . Ephedra is restricted in Australia 1 and none of the participants in our study consumed it. Valerian and Kava potentiate barbiturate and benzodiazepine induced sleep, thus prolonging anaesthesia induced sedation 1, 22 . The abrupt cessation of prolonged Valerian use can mimic the benzodiazepine withdrawal syndrome 12, 17 . Kava has been recently recalled in Australia, following concerns about hepatotoxicity 24 . St. John's Wort has been reported to delay emergence from anaesthesia 17, 22 and serotoninergic syndrome has occurred from the combination of this agent with serotoninergic reuptake inhibitors and tricyclic antidepressants 1, 12 . As a potent inducer of hepatic enzymes, St. John's Wort has significantly decreased cyclosporin plasma levels (leading to transplant rejection) 17 and also reduced the anticoagulant effect of warfarin 12 . Use of Echinacea for longer than eight weeks can cause immunosuppression, and may increase certain post-surgical complications such as poor wound healing and opportunistic infections 1, 12 .
We noted that the reasons patients gave for taking either a herbal remedy or vitamin supplement differed. Herbal medicines were mainly consumed for acute medical conditions and chronic medical problems (including gynaecological and psychiatric). However, vitamins were primarily consumed to maintain general well-being and health, prevent disease and overcome lack of energy.
The limitations of this study arise from the fact that it was a voluntary, self-administered and descriptive questionnaire. Patients who did or did not complete the questionnaire may bias the results. Failure to understand the questions could have led to omissions and inaccuracies of answers. As the survey was performed in pre-admission clinics, the use of herbal medicines and vitamin supplements at the time of surgery can only be inferred. Two hospitals in one state were surveyed and this may not be representative of herbal medicine and vitamin supplement use throughout Australia. Further outcome studies would be beneficial in determining the frequency and severity of adverse effects associated with complementary and alternative medicines.
In summary, this study demonstrates that the use of herbal medicines and vitamin supplements by surgical patients at two Melbourne hospitals is common. It would be prudent for doctors caring for patients in the perioperative period to familiarize themselves with the more popular herbal remedies. The question "Do you take any herbal remedies or other substances?" should be a routine part of every clinician's preoperative assessment. Documentation of the use of these products is important, in order to minimize potential drug interactions and complications occurring during the perioperative period.
